The haemolytic streptococcus is responsible for widespread illness in the human race. When one considers the large number of clinical syndromes caused by this organism and their incidence, one would probably admit that in temperate climates at least this organism is responsible for more illhealth than any other single organism, with the exception of the tubercle bacillus.
The protean nature of the clinical syndromes produced by this organism make an interesting study and it is not surprising that so much research has been devoted to it. The incidence of scarlet fever makes it the commonest of all the notifiable bacterial diseases in this country, and although the type of infection is mild, the hospitalisation of these cases is a large problem. Two other notifiable diseases treated in institutions, viz. erysipelas and the majority of cases of puerperal fever, are due to the haemolytic streptococcus and although the latter forms only a fraction of the severe streptococcal infections, *ts incidence is unfortunately sufficiently high for it to form ?ne of the major problems of public health to-day. To the above have still to be added streptococcal tonsillitis (which ls virtually all the severe cases of tonsillitis) with its sequelae ?f otitis media and mastoiditis ; wound infection and quite a significant number of secondary pneumonias, and it can he appreciated how damaging this organism can be to the human race. In addition to all this there is a growing opinion of a very close association between the haemolytic streptococcus and acute rheumatism.
If this latter point is proven in the future, surely this organism would have to be considered as one of the major damaging agents to mankind. In the following
Pages special attention will be paid to this, with a review of the evidence to support it, but it is proposed to discuss briefly the various mechanisms at work in each of the streptococcal diseases.
Scarlet Fever.
To the student of bacteriology it is somewhat surprising that the final proof of the association of the haemolytic streptococcus with scarlet fever was obtained as late as 1924.
In this year the Dicks resorted to human experimentation to demonstrate that it is the causative organism. They went farther than this and showed that many of the manifestations of the disease are due to an exotoxin which is absorbed into the blood stream and thus distributed throughout the body. The rash, the most striking feature of the disease, is due to this exotoxin, but no one would claim that it is this side of the picture which is the most important. The invasive or infective factor must still be considered as the most dangerous.
In connection with these observations the study of scarlet fever affords most striking examples of the reaction between host and parasite. In considering the final result of any infective process the resistance of the host must always be balanced against the virulence of the infecting organism, and it is customary to measure the latter in terms of two factors, Secondly, there is the feature of the alterations in severity of scarlet fever which have occurred during the past century. Scarlet fever in this country to-day is a very mild disease, yet in the Balkans it is attended by a death rate of some 5 per cent., a figure which represented the position in this country at the beginning of this century. In 1800 scarlet fever was very mild and apparently resembled the disease as seen to-day. The virulence increased until about 1875, since when it has gradually decreased.
Finally, there is its age distribution. Scarlet fever finds its maximum incidence in the school child, with its peak at the age of eight. A graph showing incidence and age presents rather a sharp peak since the majority of cases occur between the ages 5-12, but there are sufficient cases between the ages 20-30 for this to reflect as another peak. This second peak is largely due to an increased incidence in females at this age, and the only probable explanation of this is that there is a closer association between females of this age and children. There is obviously no correlation between the incidence of the haemolytic streptococcal cases of puerperal fever and either scarlet fever or erysipelas. This is somewhat surprising because during the epidemic of scarlet fever in 1933 there was an increased incidence of streptococcal throat infections (Wallace and Smith, 1934) and presumably an increased carrier rate. Since puerperal fever is a wound infection, one might almost expect an increased incidence during a period when throat infections were common, because the streptococcus can readily pass from the individual harbouring it in his throat. This might almost be taken as presumptive evidence against any considerable proportion of puerperal fever cases being infected by bacteria from the throats of the attendants.
Between the incidence of scarlet fever and erysipelas, however, there is more correlation. The incidence of erysipelas rose and fell as that of scarlet fever rose and fell except for the year 1934. This point is worth considering because in trying to find correlation the possibility of a delayed effect would have to be noted. That is, an increased incidence of scarlet fever might cause an increase in erysipelas, but this rise might follow after the wave of the scarlet fever.
In view of the fact that there were only 5 points on all of these graphs the curves would be sharpened. To investigate The increased incidence of both erysipelas and scarlet fever in the winter months is clearly shown and any correlation between the two may be due to the fact that they are both correlated with the same thing, viz. climatic conditions. Puerperal fever shows no increased incidence during the winter months and, in point of fact, in Edinburgh in recent years it has tended to be more common in the summer.
The graph shows that the incidence of scarlet fever and erysipelas was greatest at the same time, viz., the winter of 1928-29 1929-30 1930-31 1931-32 1932-33 1933*34 193435 Graph IV. Graph IV. Turning to the question of the incidence of acute rheumatism and scarlet fever during these same periods, the author has obtained several sets of figures. In Table IV . and Graph IV. are shown the incidence of acute rheumatism in the Royal Infirmary of Edinburgh and that of scarlet fever for the years 1928-35. The figures relating to acute rheumatism were obtained from a publication by Eason (1935) There is more correlation between the incidence of acute rheumatism and scarlet fever than between any two of the notifiable streptococcal diseases, viz. scarlet fever, erysipelas and puerperal fever.
I wish to thank Dr C. A. Green for Graph I., which is reproduced by permission of the Cambridge University Press.
